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(54) Abstract Title 

Smooth surfaced lithophane 



(57) Light is exposed to the rear of the lithophane, so that it can filter through the thin translucent sheet, 
which has variable thickness to modulate the light transmission properties and the translucent enamel/epoxy 
resin surface from which it is made to render an image. The lithophane comprises a translucent model made 
from a three dimensional geometric model of the lithophane using 3D printing (rapid prototyping) or CNC 
(computer numerical control) milling. An epoxy resin mixed with a translucent enamel hardener is poured 
over the lithophane model in cold liquid form and allowed to set. This creates the surface finish. The resin 
enhanced construction provides a durable smooth surfaced lithophane with good light transmission 
properties such that can be used to incorporate photographic either monochrome or true coloured images into 
durable manufactured objects such as memorabilia, jewellery, tombstones, collectors items, security devices 
etc. 
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Figure 2 
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SMOOTH SURFACED LITHOPHANE 

This invention relates to a smooth surfaced lithophane. 

Lithophanes are pictures that need to be held up to light to display an image. They 
work in a similar way to watermarks; the thickness of a translucent material is 
varied so that when held up to light an image is formed. 

It is known how to generate monochrome images by scanning photographs and 
then using the monochrome image to generate a lithophane. Such a process is 
described in patent applications such as EP J 1 19 448. Further it is know how to 
manufacture the lithophane in translucent material with variable thickness 
corresponding to the local light intensity value either directly using CNC milling 
for example or a fabrication process known as rapid prototyping (3D printing) or 
alternatively by a moulding process such as described in EP 1 119 448 or a 
pressing process such as described in patent number US6287492. 

A lithophane is attractive as an artefact containing a photographic likeness for 
example of a person and this can be used for example in memorabilia, jewellery, 
tombstones, collectors items, security devices etc. However lithophanes can suffer 
from poor mechanical strength because the thickness of the translucent material 
may need to be small to allow adequate light transmission. In addition one surface 
of the lithophane is typically heavily textured, because of the thickness variations 
necessary to modulate the light intensity to replicate the monochrome image, and 
this may be disadvantageous in the applications mentioned above. 

According to the present invention, there is provided a system arranged to model 
the 3D geometry of the lithophane comprising an image capture means such as a 
digital camera or a photograph scanner, processing circuitry to convert the image 
into the 3D variable thickness relief such as a computer system executing the 
ArtCAM Pro software developed by Delcam Pic, a suitable translucent material 



o 

such as wax or paper or polymer or ceramic and a rapid prototyping machine or 3D 
printer such as the Thermojet developed by 3D Systems Inc. or a CNC milling 
machining tool, a hard clear setting substance such as glass or liquid epoxy resin 
and translucent enamel hardener such as is supplied by Acuflow. The lithophane 
5 image may be single coloured or may have a true colour appearance if the 3D 
primer is capable of fabrication using translucent maierial in at least three colours. 

Such a system is advantageous because it helps to automate the process of 
generating smooth-surfaced, mechanically strengthened iithophancs in the form of 
10 a thin variable thickness sheet with good light transmission properties protected by 
a supportive resin layer. 

Such a system has the advantage that the enhanced lithophane produced may be 
used to incorporate photographic images into durable manufactured objects such as 
] 5 toys, memorabilia, jewellery, tombstones, collectors' items, security devices etc. 

The manufacturing process for the invention will now be described by way oi 
example only of an embodiment of the present invention with reference to the 
accompanying images in which: - 

20 

Figure 1 shows the smooth surfaced lithophane when light is exposed to its 
back face. 

Figure 2 shows the grey-scale image captured by a digital camera or 
25 photograph scanner and stored on the computer system in JPEG image file- 
format from which the wax-resin lithophane is created using ArtCAM Pro 
software. 

Figure 3 shows the three dimensional inverted relief created from the JPEG 
30 image data, with an added border, using the ArtCAM Pro software. 

Figure 4 shows a section through a smooth surfaced lithophane. 
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Referring to the images, the lithophane, as shown in Fig 1, comprises a 
translucent model made from a three dimensional geometric model of the 
lithophane represented by a triangulated mesh model stored in STL format 
5 using a Thermojet or CNC milling machine tool, and an applied surface 
finish. An epoxy resin mixed with a translucent enamel hardener is poured 
over the wax model in cold liquid form, and then left to set (900 in Fig. 4). 
This creates the smooth surface finish with minimal attenuation of the light 
transmitted through the object. Light is exposed to the rear of the 
10 lithophane (901 in Fig. 4) to render an image. 

In order to create the STL model from which the wax model is machined, 
an image file (*.bmp, *.tif, *.gif or *.jpg) as shown in Fig 2 is created by a 
digital camera or photograph scanner and is imported into the ArtCAM Pro 
15 software. 

A Z height is defined for the imported image to set the maximum depth of 
the relief that ArtCAM Pro automatically calculates from the image. A 
relief is made up of a grid of points in a similar way to a bitmap image. 
20 However each point is assigned a specific height that depends on the 
intensity of light transmission necessary at that point to replicate the 
original photographic image. It may also have a colour value if required by 
the fabrication process. 

25 The relief is inverted in the Z-axis to make it negative. A greyscale image 
of the relief is created, and a border applied to it. A height is applied to the 
border area, and this is combined with the inverted relief, as shown in Fig 
3. In Fig. 4 it will be seen that the border area 903 acts as a bed in which to 
contain the epoxy resin/enamel hardener mixture 900 that is poured over 

30 the variable height manufactured surface 902. 
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The three-dimensional computer representation of the geometry of the 
relief and bounding detail is converted into a closed triangle model with a 
flat plane as its back face is created using the Mesh Creator tool in 
ArtCAM Pro. It is then saved as an STL model file, which is then sent to a 
5 3D printing machine capable of fabricating objects in translucent material 
such as the Thermojet or it is used to generate milling cutter toolpath 
instructions using a computer executing CAM software such as ArtCAM 
Pro or PowerMTLL from Delcam and the toolpath instructions are 
transmitted to a CNC milling machine tool. Alternatively the three 
10 dimensional computer representation of the geometry of the relief and 
bounding detail can be inverted to create a mould or die with which to 
mould the lithophanc in the translucent material as is described in patent 
EP 1 119 448 or a pressing process such as described in patent number 
US6287492 

15 

It will be appreciated thai in order to keep manufacturing costs and times 
low it is advantageous to fabricate multiple lithophanes for the same or 
different photographic images at the same time if the 3D printer is the 
preferred manufacturing machine. This is due to the layer-by-layer build up 
20 approach. 

The translucent lithophane object is removed from the machine tool or the 
mould or the die and an epoxy resin mixed with a translucent enamel 
hardener is poured over the lithophane model in cold liquid form, and then 
25 left to set. This creates the surface finish. 

Light is exposed to the rear of the smooth surfaced lithophane to render an 
image 



CLAIMS 



1 A smooth surfaced monochrome lithophane comprising a thin variable thickness 
sheet of translucent material manufactured by 3D printing or CNC milling and a 
surface finish created from an epoxy resin in cold liquid form mixed with an 
enamel hardener, left to set. 

2 A lithophane substantially as described herein with reference to Figures 1-3. 

3 A smooth surfaced lithophane as claimed in Claim 1 but including a thin variable 
thickness sheet of translucent material manufactured by moulding or pressing 
instead of 3D printing or CNC milling 

4 A smooth surfaced lithophane as claimed in Claim 1 but where the thin variable 
thickness sheet of translucent material is fabricated by 3D printing as a composite 
of coloured particles to produce a true coloured image when held up to the light. 
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